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(57)Abstract: 

PURPOSE: To reduce a surface mounting area and to 
simplify wiring among a semiconductor element, a crystal 
oscillator and a lead frame by arranging a piezoelectric 
vibrator and a semiconductor on the front and rear of a 
metallic frame respectively. 

CONSTITUTION: The piezoelectric vibrator 1 and the 
semiconductor 2 for electrically oscillating the vibrator 1 
are respectively arranged on the front and rear sides of 
the metallic frame 3, a tab 4 of the frame 3 to which the 
semiconductor 2 is fixed is pushed out to the vibrator 1 
side and comes into contact with the vibrator 1 in 
parallel to secure clearance between the vibrator 1 and 
plural metallic leads 5. In addition to the prevention of 
electric connection between the vibrator 1 and plural 
metallic leads 5, short-circuits among the leads 5 can 
also be prevented. As compared with the arrangement of 
the vibrator 1 and the semiconductor 2 in the plane 
direction, this piezoelectric oscillator is assembled by 
about 1/2 in plane size and the minimum total thickness 
of constitutional parts is secured. 



LEGAL STATUS 
[Date of request for examination] 24.07.1995 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2621828 

[Date of registration] 04.04. 1 997 

[Number of appeal against examiner s decision 
of rejection] 



/LrLiULULfuii, 



t t 



'.j L il J If X L 'I f 



9 



: : -v'-;,.: 

I 



http://www1 9.ipdl.jpo.gojp/PA1/result/detail/main/wAAAD4a491 DA408102639P... 2004/05/27 



Searching PAJ 



2/2 ^— V 



[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://vww19jpdljpo.gojp/PA1/result/detail/main/wAAAD4a491DA408102639P... 2004/05/27 



[JP, 08- 102639, A] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the piezo oscillator with which resin shaping of the metal leadframe which consists of a 
semi conductor (IC) which oscillates a piezoelectric transducer and said piezoelectric transducer 
electrically at least, and two or more metal leads and a tab was carried out Said piezoelectric transducer 
is plated for the case object plug object with the solder of 90% or more of lead contents. And the piezo 
oscillator with which said plug object with which soldering of the oscillating piece is carried out to said 
plug object said solder, and soldering of said oscillating piece was carried out is characterized by carrying 
out airtight press fit at said case object through said solder. 

[Claim 2] The piezo oscillator given in the 1st term of a patent claim characterized by for the lead 
terminal and said metal leadframe of said piezoelectric transducer by which ** RIMEKKI is carried out 
having an alloy layer containing the solder of said presentation in the solder of said presentation, and 
welding them to it. 

[Claim 3] Said piezoelectric transducer and said semi-conductor are respectively arranged to said metal 
frame at the relation of a table flesh side. The tab of said metal frame which said semi-conductor fixed to 
said piezoelectric transducer side The piezo oscillator given in the 1-th term of a patent claim 
characterized by for the metal lead side of said number of ** and parallel having extruded, having 
contacted the case object of said piezoelectric transducer, and parallel, and having secured the path 
clearance of the electric insulation with the case object of said piezoelectric transducer, and two or more 
metal leads. 

[Claim 4] Said piezoelectric transducer is a piezo oscillator given in the 1st term of a patent claim 
characterized by acting as the ******-king of said oscillating piece, and pressing it fit within the 
half-melting condition temperature of a solder state diagram in said plug object by which soldering was 
carried out, and said case object. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the structure of a piezo oscillator. 
[0002] 

[Description of the Prior Art] The conventional piezo oscillator was indicated by the 
Provisional- Publication-No. 6 H No. 9204 official report, and was carrying out resin shaping of the metal 
lead which connects these with the semi conductor 12 which oscillates electrically a piezoelectric 
transducer 11 arid said piezoelectric transducer 11 electrically with structure as shown in drawing 9 . 
Since the appearance side was main, the case object of the piezoelectric transducer 11 used here and the 
plug object were plated with the solder of 40% or less of lead contents, and the oscillating piece was used 
as the plug object with the pewter with the solder of said presentation, and that by which vaccum 
pressure close [ of the plug object ] is carried out to the case was known by making the solder of said 
presentation into shielding material. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, 
when using as SMT (Surface Mount Technology) components, at the time of mounting to a substrate, 
220-260-degreeC be reached, and the entire component had the fundamental trouble of fusing and, 
otherwise, had produce property degradation call the shift of the frequency of a piezoelectric transducer, 
and an equivalent resistance value in elevated temperature aging by the gas emit out of solder plating in 
the solder of a presentation of 40% or less of lead contents. 

[0004] Then, the place which this invention solves a trouble which was described above and made into the 
purpose has the thermal resistance which can be equal to the SMT mounting correspondence more than 
260-degreeC, and is located in the place which offers the piezo oscillator which was excellent in the 
elevated-temperature frequency aging property. 
[0005] 

[Means for Solving the Problem] 

(l) In the piezo oscillator with which resin shaping of the metal leadframe which the piezo oscillator of 
this invention becomes from the semi-conductor (IC) which oscillates a piezoelectric transducer and said 
piezoelectric transducer electrically at least, two or more metal leads, and a tab was carried out Said 
piezoelectric transducer is plated for the case object plug object with the solder of 90% or more of lead 
contents. And said plug object with which soldering of the oscillating piece is carried out to said plug 



object said solder, and soldering of said oscillating piece was carried out is characterized by carrying out 
airtight press fit at said case object through said solder. 

[0006] (2) The piezo oscillator of this invention is characterized by for the lead terminal and said metal 
leadframe of said piezoelectric transducer by which ** RIMEKKI is carried out having an alloy layer 
containing the solder of said presentation in the solder of said presentation, and welding them to it. 
[0007] (3) Said piezoelectric transducer and said semi-conductor are respectively arranged to said metal 
frame at the relation of a table flesh side, the tab of said metal frame which said semi conductor fixed is 
extruded by said two or more lead sides and parallel to said piezoelectric transducer side, and contacts 
the case object of said piezoelectric transducer, and parallel, and the piezo oscillator of this invention is 
characterized by to have secured the path clearance of the electric insulation with the case object of said 
piezoelectric transducer, and two or more metal leads. 

[0008] (4) The piezo oscillator of this invention is characterized by having acted as the ****** -king of said 
piezo-electric oscillating piece, and pressing it fit within the half-melting condition temperature of a 
solder like bear Fig., in said plug object by which soldering was carried out, and said case object. 
[0009] 

[Example] The perspective view of the piezo oscillator in the example of this invention and drawing 1 (b) 
drawing 1 (a) The assembly top view and drawing 2 (b) which show another example of said piezo 
oscillator the sectional view of drawing 1 (a), and drawing 2 (a) The sectional view of the piezoelectric 
transducer with which the built-up section Fig. of drawing 2 (a) and drawing 3 constitute said piezo 
oscillator, and drawing 4 are [ the plug object sectional view of said piezoelectric transducer and drawing 
6 of the sectional view of the oscillating piece of said piezoelectric transducer and drawing 5 ] the case 
object sectional views of said piezoelectric transducer. The configuration of an example is explained below. 
Airtight press fit of the piezo-electric oscillating piece 102 in which the electrode layer 101 first shown in 
drawing 4 was formed of vacuum evaporationo etc. is carried out considering the solder 103 shown in the 
metal casing 105 which was carried out soldering 106 as solder 103 showed the solder plating 103 of the 
plug object shown by drawing 5 to the INKE lead 104 side carried out at drawing 3 , and was carried out 
in the solder plating 103 shown by drawing 6 by drawing 3 as shielding material. Said solder 103 is solder 
of 90% or more of lead (pb) contents of the solder state diagram shown by drawing 7 , and melting 
temperature has become more than 260-degreeC. Moreover, although said solder 103 is plated as it was 
shown to plating processing by ** RIKESU object drawing 6 and plug object drawing 5 If there is a 
trouble that the organic component in plating liquid will be wound around said solder 103 at this time, 
airtight press fit is carried out as it is and the piezo-electric oscillating piece 102 is enclosed In an 
elevated temperature (between ordinary temperature - 260-degreeC), extreme increase (it may reach to 
100% or more) of an equivalent resistance value and remarkable frequency aging may be produced, and it 
may result in a halt of an oscillation. Therefore, in case it carries out vaccum pressure close [ of said plug 
object drawing 5 ] to said case object drawing 6 , there is the need of making a ******-king emitting to the 
deed exterior. It is the temperature of slash circles enclosed as **-king temperature by the eutectic line ab 
of drawing 7 , the liquidus line ac, and the line of 90% or more of lead contents at this time, and it is 
possible by carrying out **-king enclosure in this condition to make an organic component emit enough. 
[0010] Thereby, the increment in the elevated temperature of an equivalent resistance value is stored to 
less than several%. 

[0011] As the 1st example of the structure of a piezo oscillator, as drawing 1 (b) shows, the semi conductor 



2 which oscillates electrically the piezoelectric transducer 1 shown in the example of this invention 
explained above and piezo -electric ****** l is arranged superficially, and connects a semi-conductor 2 
with a piezoelectric transducer 1 electrically through the metal lead 5 by the metal thin line 9 by wire 
bonding, and the alloy layer 7 which contained solder 103 by welding, and the oscillator circuit is 
constituted. Furthermore, it is formed with resin 8 including the piezoelectric transducer 1, the 
semi conductor 2, the metal lead 5, and the metal thin line 9. 

[0012] The semi-conductor 2 which oscillates electrically said piezoelectric transducer drawing 3 (it sets 
to drawing 2 and is 1) and piezoelectric transducer 1 as the 2nd example of the structure of a piezo 
oscillator as shown in drawing 2 (a) and (b) It has been respectively arranged to the metal frame 3 at the 
relation of a table flesh side, and the tab 4 of the metal frame 3 which the semi-conductor 2 fixed was 
extruded to the piezoelectric transducer 1 side, it contacted in parallel with a piezoelectric transducer 1, 
and the path clearance of the electric insulation with a piezoelectric transducer 1 and two or more metal 
leads 5 is secured. This not only prevents an electric flow with a piezoelectric transducer 1 and two or 
more metal leads 5, but has prevented the short-circuit between metal lead 5. According to this structure, 
it becomes the minimum sum total thickness of a component part in about 1/2 and the thickness direction 
superficially compared with arranging a piezoelectric transducer and a semi conductor in the direction of 
a flat surface, and is assembled. 

[0013] Furthermore, the lead 6 of a piezoelectric transducer 1 is welded as an alloy layer 7 which 
contained in the metal lead 5 related to an electric oscillation the solder 103 shown by drawing 5 . 
Originally, although solder plating is not necessarily needed, since it has plated to an inner side 104 and 
coincidence in case solder plating 103 is carried out to the plug object shown by drawing 5 , the lead 6 is 
welded as an alloy layer which contained solder 103 in the metal lead 5 while solder 103 had been 
attached. 

[0014] Finally the whole is fabricated with heat resistant resin 8 including the piezoelectric transducer 1, 
the semi-conductor 2, the metal lead 5, and the tab 4. 

[0015] By the above, the connection of the soldering section 106 of the oscillating piece 102, the case 105, 
the lead 6 of closure section Fig. of plug object drawing 5 3103 and a piezoelectric transducer, and the 
metal lead 5 with which the assembly drawing 2 of the piezo oscillator explained in the example serves as 
the main point of assembly has the composition of having a heatproof more than 260-degreeC altogether 
including a component part. 

[0016] Moreover, although the configuration of the whole example is the SOP type of the flat package 
corresponding to SMT as it is shown in drawing 1 , it puts and the application to the DIP type as 
components is also raised as an example. 

[0017] Moreover, the application to the J-BEND lead type of a flat package is also raised as an example. 
[0018] 

[Effect of the Invention] As stated above, according to the piezo oscillator of this invention, the 
outstanding solder of the thermal resistance of 90% or more of lead contents The case object of a 
piezoelectric transducer, Plating on a plug object and using as the mounting material of an oscillating 
piece, and seal shielding material, and by welding the lead of a piezoelectric transducer as an alloy layer 
which contained the solder of 90% or more of lead contents in the metal lead of a metal frame It has the 
effectiveness of offering the piezo oscillator which can bear the thermal resistance more than 260-degreeC. 
[0019] Moreover, equivalent resistance has the effectiveness of offering the heat-resistant high piezo 



oscillator which was small excellent in the elevated -temper a ture aging property, by carrying out press fit 
seal of the solder which contained said 90% or more of lead while carrying out the case object of a 
piezoelectric transducer, and the plug object the ******-king within half-melting condition temperature 
as shielding material. 

[0020] Moreover, it has the effectiveness of offering small and the outstanding piezo oscillator of thin 
thermal resistance, by arranging a piezoelectric transducer and a semi-conductor respectively on both 
sides of a leadframe, extruding the tab of a leadframe, and taking the structure of securing the insulation 
with a piezoelectric transducer and a metal lead. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll For (a), the perspective view showing the example of the piezo oscillator of this invention and 
(b) are the main sectional view (the 1st example) of drawing 1 (a). 

[Drawing 21 (a) is the assembly main top view (the 2nd example) of drawing 1 (a), ^nd (b) is the main 
sectional view (the 2nd example) of drawing 1 (a). 

[Drawing 3l The sectional view showing the example of the piezoelectric transducer which is the 
component part of the piezo oscillator of this invention. 

[Drawing 4l The oscillating fragmentation side Fig. of the piezoelectric transducer shown by drawing 3 . 
[Drawing 51 The plug object sectional view of the piezoelectric transducer shown by drawing 3 . 



[Drawing 61 The case object sectional view of the piezoelectric transducer shown by drawing 3 . 

[Drawing 71 The state diagram showing the example of the solder used for the assembly of the 
piezoelectric transducer shown by drawing 3 . 
[Drawing 8l The perspective view of the piezo oscillator of****. 
[Drawing 9l The main sectional view of the piezo oscillator of ****. 
[Drawing 101 The sectional view of the conventional piezoelectric transducer. 
[Description of Notations] 

1 .... Piezoelectric transducer in which the example of this invention is shown 

2 .... Semi-conductor 

3 .... Metal leadframe 

4 .... Tab of a leadframe 

5 .... Two or more leads of a leadframe 

6 .... Lead terminal of a piezoelectric transducer 

7 .... Alloy layer including Handa 

8 .... Resin 

9 .... Metal thin line 

11 ... Piezoelectric transducer 

12 ... Semi conductor 
18 ... Resin 

101 .. Electrode 

102 .. Piezo-electric oscillating piece 
Solder containing 103.. 90% or more of lead 




104 .. Inner lead of a plug object 

105 Case object 

106 .. The soldering section of a piezo electric oscillating piece 

107 .. A pressure welding or ****** 
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